Objectives-To analyse the mononuclear cell populations in synovial membrane biopsies obtained before treatment from patients with rheumatoid arthritis (RA) and to correlate the findings with the degree of joint damage occurring over one year. Methods-Multiple needle biopsy specimens were obtained from inflamed knee joints on entry to the study. The tissue samples were examined using immunohistochemical techniques. The degree of joint damage was estimated using the Larsen radiological index. Results-Twelve patients were studied. It was observed that there was a significant correlation between the number of synovial tissue macrophages and the degree of joint erosion over one year 
Rheumatoid arthritis (RA) is a chronic inflammatory disease with a variable clinical course and unpredictable outcome. In the synovium, large numbers of T and B lymphocyte populations and monocyte/macrophages migrate from the peripheral circulation through altered vascular endothelium.1 Many inflammatory products such as oxygen-free radicals, prostaglandins, cytokines and autoantibodies are secreted into the synovial tissues by the infiltrating mononuclear cells. Some controversy surrounds the relative contributions of the various cell populations to the disease process.2 4 The cumulative effect of synovial inflammation is represented by the increasing degree of joint erosion which may be demonstrated radiologically. Several studies have sought to identify clinical and laboratory features of RA which might predict the radiological course.' Among the features which have been repeatedly associated with more rapid or extensive joint erosion are greater disease activity in the early stages,6 7 the appearance of nodules8 10 and serum levels of IgM-_8 and IgA-rheumatoid factor (RF). [14] [15] [16] [17] [18] Previous studies seeking predictors of the radiological course in RA have not included immunohistochemical analysis of the synovial membrane. It is entirely appropriate to study synovial immunohistochemistry as the synovial membrane contains all the interrelated cellular and biochemical elements which lead to tissue destruction. We have previously documented the degree of immunohistological variation of synovitis in patients with active untreated RA.19 Thus in such patients, obtaining multiple needle biopsy specimens permits the quantification of several immunohistochemical parameters. Moreover, we have also demonstrated significant correlations between the immunohistological features in the biopsy samples and clinical and immunological measurements of disease activity.20 The present study extends these observation and is the first to identify immunohistological features in the synovial membrane which might be associated with a more aggressive radiological course. Synovial membrane biopsies and synovial fluid samples were obtained at the onset of the study from patients with clinically active RA who were presenting to a rheumatology service for the first time. Their disease course was followed for one year. Relationships between radiological progression and high disease activity scores at presentation and levels of IgA-RF were confirmed. Following immunohistological analysis a positive correlation was observed between the number of synovial tissue macrophages and the degree of radiological deterioration. 
MONOCLONAL ANTIBODY STAINING OF TISSUE SECTIONS
Synovial tissue samples were placed in optimal temperature cutting compound (Miles Laboratories, Naperville, IL) and snap frozen in isopentane using liquid nitrogen. Six micron sections were then cut from each biopsy, mounted on gelatin coated slides, air dried overnight and finally fixed in acetone for 10 minutes before wrapping in tin foil to store at -70°C. Slides were allowed to thaw at room temperature for 15 minutes before unwrapping. The sections were fixed in acetone for 10 minutes before labelling with the monoclonal antibodies anti-Leu 1 (CD5), anti-Leu 2a (CD8), anti-Leu 3a (CD4), antiLeu 18 (CD45RA), anti-Leu 14 (CD22) and anti-Leu M3 (CD14) (Becton Dickinson Monoclonal Antibody Center, Sunnyvale, CA), anti-Pcal (Coulter, Luton, UK) to identify plasma cells, and anti-UCHL1 (CD45RO) (gift of Professor Beverley, ICRF Human Tumour Immunology Group, University College, London, UK). A standard 3 stage immunoperoxidase technique was applied.25 Colour was developed by immersing the slides in a solution of 0-05% wt/vol 3,3 diaminobenzidine tetrachloride (Sigma Chemical, St Louis, MO), 0 04% wt/volt nickel chloride and 0.03% hydrogen peroxide in 0 01 M phosphate buffer saline pH 7-2.
HISTOLOGICAL SCORING
Tissue sections from each of the synovial samples were coded and were examined by a single observer (GY) with the aid of a graticule at a magnification of X400. Only sections with an identifiable synovial lining layer were assessed.
Synovial lining layer thickness The thickness of the lining layer was quantified according to cell depth. For each patient the entire length of the lining layer in each sample was examined. For each field examined three readings were recorded: one from each of the margins and a third from the centre of the field. The mean value per high power field was derived from all the recorded readings from each patient.
Mononuclear IL-I BETA AND IL-6 MEASUREMENTS IL-1 beta and IL-6 were measured using an immunoradiometric (IRMA) assay (IL-1 beta-IRMA, IL-6-IRMA, Medgenix Diagnostics, Brussels, Belgium). This assay is based on the oligoclonal system in which several monoclonal antibodies (Mabs) directed against distinct epitopes of IL-I beta or IL-6 are used. The capture antibodies (Mabs 1), are attached to the lower and inner surface of the plastic tubes. Standards of samples added to the tubes will show low affinity for Mabs 2, the significant antibodies. Addition of Mabs 2, labelled with I-125, complete the oligoclonal system and allow quantification of the bound cytokine. After washing, the remaining radioactivity bound to the tubes reflects the antigen concentration. The use of several distinct Mabs avoids hyperspecificity common to two site IRMA. Coated tubes were labelled in duplicate for Factors which might have predicted radiological deterioration were sought by correlating initial clinical parameters, synovial fluid factors and immunohistological features with the degree of radiological deterioration. Positive correlations with the presenting composite index of disease activity (r = 0-68, p = 0-04) 32 33 The correlation between the cellularity of the synovial lining layer and synovial fluid levels of IL-6 observed in this study underscores the significance of the relationship between synovial macrophages and articular destruction. IL-6, which is also secreted by T and B lymphocytes,34 fibroblasts35 36 and endothelial cells,37 38 has several known biological effects which may contribute to chronic inflammation in RA: by augmenting T cell activation,39 40 IL-2 receptor expression on T cells4' and the differentiation of cytotoxic T cells, 42 by stimulating synovial B cells43 and by causing the acute phase protein response.44 IL-6 can be readily measured in sera and synovial fluids from patients with RA.3 454
In the synovial membrane, IL-6 production has been localised to macrophages,50 the cells in the lining layer5' and to T cells in the lymphocyte rich aggregates. 45 52 It has been argued that the IL-6 localised to lymphocytes represents surface bound IL-6 produced by macrophages or fibroblasts. The present study did not address the source of synovial fluid IL-6 which might have originated in cells other than the synovial tissue macrophages.
The second novel observation in this study was the significant correlation between synovial fluid levels of IgA-RF and the radiological course. This is in agreement with the correlation between serum levels of IgA-RF and increasing joint erosion observed by others. '148 As significant positive correlations between levels of IgA-RF subclasses in serum and synovial fluid have been previously described,53 it is suggested that both serum and synovial fluid levels of IgA-RF may be useful laboratory predictors of the radiological course in RA. Although the mechanisms regulating RF synthesis have not been clarified, a possible role for IL-6 has been suggested50 and a correlation between synovial fluid IL-6 activity and levels of IgA RF has been demonstrated.4 Thus the observations made in this study may 
